Lack of up-regulation of ferritin is associated with sustained iron regulatory protein-1 binding activity in the substantia nigra of patients with Parkinson's disease.
Dopaminergic neurones degenerate during Parkinson's disease and cell loss is most extensive in the subpopulation of melanized neurones located in the substantia nigra pars compacta. Iron accumulation, together with a lack of up-regulation of the iron-storing protein, ferritin, has been reported and may contribute to increased oxidative stress in this region. We investigated the binding activity of iron regulatory protein-1 (IRP1) to the iron-responsive element that precludes ferritin mRNA translation, in the substantia nigra of a group of parkinsonian patients who presented a statistically significant reduction in the number of nigral melanized-neurones and an increased iron content, together with unchanged H-ferritin and L-ferritin subunit levels as compared to matched controls. The levels of ferritin mRNAs and the binding activity of IRP1 to the iron-responsive element of ferritin mRNA did not differ significantly between the two groups. Moreover, there was no detectable contribution of the iron regulatory protein-2 (IRP2) binding activity. No change in IRP1 control of ferritin mRNA translation explains the lack of up-regulation of ferritin expression in cytoplasmic extracts of SNpc that would be normally expected with cytosolic iron accumulation. The data of this study do not favor changes in transcription and post-transcriptional regulation of ferritin expression in Parkinson's disease and suggest a 'compartmentalized' iron accumulation.